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(57) ABSTRACT

A high precision semiconductor probing system includes a
probe head, a circuit board positioned above the probe head,
and an optical microscope, wherein the probe head has a
plurality of vertical probes and at least one cantilever probe
having a vertical body positioned therein. The cantilever
probe is disposed close to an edge of the probe head and
extends laterally out from the probe head, in order to facilitate
the visual alignment viewing from top of the probing appa-
ratus. The optical microscope is positioned on top of the
probing apparatus and is configured to have a line of sight
directed to the tip of the cantilever probe.

18 Claims, 9 Drawing Sheets
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1
HIGH-PRECISION SEMICONDUCTOR
DEVICE PROBING APPARATUS AND
SYSTEM THEREOF

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a high-precision semicon-
ductor device probing apparatus, and more particularly, to a
vertical probing apparatus with an alignment mechanism
which improves the precision of the vertical semiconductor
device probing.

2. Background

In semiconductor testing process, a conductivity test is
sometimes performed to detect defective products before dic-
ing by bringing conductive probes into contact with testing
pads on a semiconductor wafer. When the conductivity test is
performed, in order to send a signal to the testing device or to
transfer a signal generated by the test, a probing apparatus or
a probe card including a large number of probes is used.
During the test, a number of probes are brought into contact
with a number of dies on the semiconductor wafer while the
dies are scanned by the probe card. However, because several
hundred to several thousand dies are formed on the semicon-
ductor wafer, considerable time is required to test a single
semiconductor wafer.

The vertical probe offers the vertical displacement required
by the probe tip to contact the integrated circuit device under
test using the deformation of the probe body itself, and can be
arranged in a very fine pitch manner. However, an issue aris-
ing from the vertical probe is the difficulty in alignment
between the probe tip and the testing pads of the integrated
circuit. The arrangement of the vertical probes is designed to
perform the fine-pitch testing at the expense of precise align-
ment. Misalignment not only generates inaccurate signals but
also damages the semiconductor die if excess pressure is
exerted on the testing pad or, even worse, on the die itself.

FIG. 1 illustrates a conventional probing apparatus 10 for
testing semiconductor devices. A probe head 11 comprising a
plurality of vertical pins is configured to establish electrical
connection between a semiconductor device wafer 13 to be
tested and a circuit board 12. Each vertical probe has a tip end
15 for contacting a testing pad on the semiconductor device
wafer 13, and a connector end 14 for contacting the circuit
board 12. The circuit board 12 acts as an interface to transfer
a signal to and from the semiconductor device wafer 13. As
shown in FIG. 1, the probe head 11 shadows all the vertical
pins carried within, rendering the alignment between the tip
end 15 of the vertical pins and the corresponding testing pads
on the semiconductor device wafer 13 difficult, assuming the
alignment is carried out from the top of the conventional
probing apparatus, such as using an optical microscope
observing thorough an open structure.

Because the density of modern integrated circuits contin-
ues to increase consistently, a probing apparatus equipped
with a fine-pitch testing structure but with a mechanism con-
tributing to high precision alignment is crucial in today’s
semiconductor testing technology.

SUMMARY

One aspect of the present invention provides a semicon-
ductor probing apparatus having a probe head. In one
embodiment of the present invention, the probe head com-
prises a plurality of vertical probes positioned in the probe
head, with a tip end downwardly protruding from a second
surface of the probe head, and a first connector end upwardly
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protruding from a first surface of the probe head; and at least
one cantilever probe having a vertical body positioned in the
probe head, with a skewed cantilever end protruding from the
second surface, and a second connector end upwardly pro-
truding from the first surface. In one embodiment of the
present invention, the cantilever probe is disposed close to an
edge of the probe head and extends laterally out from the
probe head, in order to facilitate the visual alignment viewing
from top of the probing apparatus.

Another aspect of the present invention provides a semi-
conductor probing system comprising a probe head, a circuit
board positioned above the probe head, and an optical micro-
scope. In one embodiment of the present invention, the probe
head comprises a plurality of vertical probes positioned
therein, with a tip end downwardly protruding from a second
surface of the probe head, and a first connector end upwardly
protruding from a first surface of the probe head; and at least
one cantilever probe having a vertical body positioned
therein, with a skewed cantilever end protruding from the
second surface, and a second connector end upwardly pro-
truding from the first surface. In one embodiment of the
present invention, the cantilever probe is disposed close to an
edge of the probe head and extends laterally out from the
probe head, in order to facilitate the visual alignment viewing
from top of the probing apparatus. In one embodiment of the
present invention, the optical microscope is positioned on top
of'the probing apparatus and configured to have a line of sight
directed to the tip of the cantilever probe.

The foregoing has outlined rather broadly the features and
technical advantages of the present invention in order that the
detailed description of the invention that follows may be
better understood. Additional features and advantages of the
invention will be described hereinafter, which form the sub-
jectof the claims of the invention. It should be appreciated by
those skilled in the art that the conception and specific
embodiment disclosed may be readily utilized as a basis for
modifying or designing other structures or processes for car-
rying out the same purposes of the present invention. It should
also be realized by those skilled in the art that such equivalent
constructions do not depart from the spirit and scope of the
invention as set forth in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The objectives and advantages of the present invention will
become apparent upon reading the following description and
upon reference to the accompanying drawings in which:

FIG. 1 illustrates a conventional semiconductor probing
apparatus for testing semiconductor devices;

FIG. 2 illustrates a semiconductor probing apparatus for
testing semiconductor devices according to an embodiment
of the present invention;

FIG. 3 illustrates a local cross-sectional view of the high-
precision probing apparatus for testing semiconductor
devices according to another embodiment of the present
invention;

FIG. 4 illustrates a local cross-sectional view of the semi-
conductor probing apparatus for testing semiconductor
devices according to another embodiment of the present
invention;

FIG. 5 illustrates a local cross-sectional view of the semi-
conductor probing apparatus for testing semiconductor
devices according to another embodiment of the present
invention;

FIG. 6 illustrates a semiconductor probing system for test-
ing semiconductor devices according to another embodiment
of the present invention;
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FIG. 7 illustrates a semiconductor probing system for test-
ing semiconductor devices according to another embodiment
of the present invention;

FIG. 8 illustrates a semiconductor probing system for test-
ing semiconductor devices according to another embodiment
of the present invention; and

FIG. 9 illustrates a semiconductor probing system for test-
ing semiconductor devices according to another embodiment
of the present invention.

DETAILED DESCRIPTION

FIG. 2 illustrates a high-precision semiconductor probing
apparatus 20 according to one embodiment of the present
invention. A probe head 21 having a first surface 21A and a
second surface 21B comprises a plurality of vertical pins to
establish an electrical connection between a semiconductor
device wafer 23 and a circuit board 22. Each vertical probe
has a tip end 24A for contacting a testing pad on the semi-
conductor device wafer 23, and a first connector end 24B for
contacting the circuit board 22. The circuit board 22 acts as an
interface to transfer signal to and from the semiconductor
device wafer 23. In addition to the plurality of vertical probes
carried by the probe head 21, a cantilever probe having a
skewed cantilever end 25A and a second connector end 25B is
positioned close to an edge of the probe head, extending
laterally out from the probe head 21.

Viewing from the top of the probing apparatus 20, a person
operating the apparatus is able to form a line of sight directed
to the cantilever end 25A, the view of which is not blocked by
the probe head. As opposed to other vertical probes in the
probe head 21, the cantilever probe can be used as an align-
ment mechanism, that is, when the semiconductor device
wafer 23 approaches the probe head 21 along the positive z
direction, the relative position between the cantilever end
25A and the testing pads can be adjusted on the x-y plane
through the position adjustment of the semiconductor device
wafer 23 itself. Because the distance between the cantilever
probe and the vertical probe is predetermined, when the can-
tilever end 25A is brought into contact with the testing pad
23C, the first vertical probe to the negative x direction of the
cantilever probe is guaranteed to be in contact with the cor-
responding testing pad 23 A, and the same condition applies to
other vertical probes. In the present embodiment, only the
testing pad 23B is not subjected to contact by any testing
probe.

FIG. 3 illustrates a local cross-sectional view of the high-
precision probing apparatus for testing semiconductor
devices according to another embodiment of the present
invention. A probe head 31 having a first surface 31A and a
second surface 31B comprises a plurality of vertical pins
(only one of which is shown) positioned in the through hole
36. The vertical pin establishes an electrical connection
between a semiconductor device wafer 33 and a circuit board
(not shown). Each vertical probe has a tip end 34A for con-
tacting a testing pad on the semiconductor device wafer 33,
and a first connector end 34B for contacting the circuit board
(not shown). In addition to the plurality of vertical probes
carried by the probe head 31, a cantilever probe having a
skewed cantilever end 35A and a second connector end 35B is
positioned close to an edge of the probe head 31, extending
laterally out from the probe head 31.

A supporter 37 is disposed on the second surface 31B of the
probe head 31, and the cantilever probe is attached to the
supporter 37 by an epoxy 38. A transparent cover 39 is dis-
posed on the second surface 31B of the probe head 31, with a
length substantially greater than that of the portion of the
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cantilever probe extending out from the shadowing area of the
probe head 31. The transparent cover 39 provides additional
protection to the fragile cantilever tip, which is prone to
damage from impact during operation. The installation of the
transparent cover 39 allows the alignment viewing from top
of the probing apparatus.

As shown in FIG. 3, an optical microscope 301 together
with the probing apparatus forms a high precision probing
system. The optical microscope 301 is positioned to have a
line of sight directed to the tip of the cantilever probe. Viewing
from the top of the probing apparatus, a person operating the
probing apparatus is able to monitor the cantilever end 35A,
the view of which is not blocked by the probe head 31. As
opposed to other vertical probes in the probe head 31, the
cantilever probe can be used as an alignment mechanism, that
is, when the semiconductor device wafer 33 approaches the
probe head 31 along the positive z direction, the relative
position between the cantilever end 35A and the testing pads
can be adjusted on the x-y plane through the position adjust-
ment of the semiconductor device wafer 33 itself. Because the
distance between the cantilever probe and the vertical probe,
2D1, is predetermined, wherein D1 is the distance between
two adjacent testing pads, when the cantilever end 35A is
brought into contact with the testing pad 33C, the first vertical
probe to the negative x direction of the cantilever probe is
guaranteed to be in contact with the corresponding testing pad
33A, and the same condition applies to other vertical probes.
In the embodiment shown in FIG. 3, only the first row of
probes is depicted. However, when taking the depth along
positive y direction into account, a plurality of cantilever
probes are aligned behind the first cantilever probe; therefore,
only the column containing testing pad 33B is not contacted
by any probes.

FIG. 4 illustrates a local cross-sectional view of the high-
precision probing apparatus for testing semiconductor
devices according to another embodiment of the present
invention. A probe head 41 having a first surface 41A and a
second surface 41B comprises a plurality of vertical pins
(only two of which are shown) positioned in the through holes
46. The vertical pin establishes an electrical connection
between a semiconductor device wafer 43 and a circuit board
(not shown). Each vertical probe has a tip end 44A for con-
tacting a testing pad on the semiconductor device wafer 43,
and a first connector end 44B for contacting the circuit board
(not shown). In addition to the plurality of vertical probes
carried by the probe head 41, a cantilever probe having a
skewed cantilever end 45A and a second connector end 45B is
positioned close to an edge of the probe head, extending
laterally out from the probe head 41.

A supporter 47 is disposed on the second surface 41B of the
probe head 41, and the cantilever probe is attached to the
supporter 47 by an epoxy 48. A transparent cover 49 is dis-
posed on the second surface 41B of the probe head 41, with a
length substantially greater than that of the portion of the
cantilever probe extending out from the shadowing area of the
probe head 41. The transparent cover 49 provides additional
protection to the fragile cantilever tip, which is prone to
damage from impact during operation. The installation of the
transparent cover 49 allows the alignment viewing from top
of the probing apparatus.

As shown in FIG. 4, an optical microscope 401 together
with the probing apparatus forms a high precision probing
system. The optical microscope 401 is positioned to have a
line of sight directed to the tip of the cantilever probe. Viewing
from the top of the probing apparatus, a person operating the
probing apparatus is able to monitor the cantilever end 45A,
the view of which is not blocked by the probe head 41. As
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opposed to other vertical probes in the probe head 41, the
cantilever probe can be used as an alignment mechanism; that
is, when the semiconductor device wafer 43 approaches the
probe head 41 along the positive z direction, the relative
position between the cantilever end 45A and the testing pads
can be adjusted on the x-y plane through the position adjust-
ment of the semiconductor device wafer 43 itself. Because the
distance between the cantilever probe and the vertical probe,
D1, is predetermined, wherein D1' is the distance between
two adjacent testing pads, when the cantilever end 45A is
brought into contact with the testing pad 43B, the first vertical
probe to the negative x direction of the cantilever probe is
guaranteed to be in contact with the corresponding testing pad
43 A, and the same condition applies to other vertical probes.
In the embodiment shown in FIG. 4, only the first row of the
probes is depicted. However, when taking the depth along
positive y direction into account, a plurality of cantilever
probes are aligned behind the first cantilever probe; therefore,
each testing pad on the semiconductor device wafer 43 is
subjected to contact by a corresponding probe.

FIG. 5 illustrates a local cross-sectional view of the high-
precision probing apparatus for testing semiconductor
devices according to another embodiment of the present
invention. A probe head 51 having a first surface 51A and a
second surface 51B comprises a plurality of vertical pins
(only two of which are shown) positioned in the through holes
56. The vertical pin establishes an electrical connection
between a semiconductor device wafer 53 and a circuit board
(not shown). Each vertical probe has a tip end 54A for con-
tacting a testing pad on the semiconductor device wafer 53,
and a first connector end 54B for contacting the circuit board
(not shown). In addition to the plurality of vertical probes
carried by the probe head 51, a cantilever probe having a
skewed cantilever end 55A and a second connector end 55B is
positioned close to an edge of the probe head, extending
laterally out from the probe head 51.

A supporter 57 is disposed on the second surface 51B of the
probe head 51, and the cantilever probe is attached to the
supporter 57 by an epoxy 58. A transparent cover 59 is dis-
posed on the second surface 51B of the probe head 51, with a
length substantially greater than that of the portion of the
cantilever probe extending out from the shadowing area of the
probe head 51. The transparent cover 59 provides additional
protection to the fragile cantilever tip, which is prone to
damage from impact during operation. The installation of the
transparent cover 59 allows the alignment viewing from top
of the probing apparatus.

As shown in FIG. 5, an optical microscope 501 together
with the probing apparatus forms a high precision probing
system. The optical microscope 501 is positioned to have a
line of sight directed to the tip of the cantilever probe. Viewing
from the top of the probing apparatus, a person operating the
probing apparatus is able to monitor the cantilever end 55A,
the view of which is not blocked by the probe head 51. As
opposed to other vertical probes in the probe head 51, the
cantilever probe can be used as an alignment mechanism, that
is, when the semiconductor device wafer 53 approaches the
probe head 51 along the positive z direction, the relative
position between the cantilever end 55A and the testing pads
can be adjusted on the x-y plane through the position adjust-
ment of the semiconductor device wafer 53 itself. The canti-
lever probe is aligned to an alignment mark 59 close to an
edge of the semiconductor device wafer 53, and the distance
D1" between the cantilever tip 55A and the first vertical tip to
the negative x direction is not an integer multiple of the
distance D1 between two adjacent testing pads.
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In the embodiment shown in FIG. 5, only the first row of
probes is depicted. However, when taking the depth along
positive y direction into account, a plurality of cantilever
probes are aligned behind the first cantilever probe; therefore,
each testing pad and each alignment mark on the semicon-
ductor device wafer 53 are subjected to contact by a corre-
sponding probe.

FIG. 6 illustrates a high-precision probing system 60 for
testing semiconductor devices according to another embodi-
ment of the present invention. The probe head now comprises
an upper guiding plate 61A having a plurality of upper guid-
ing holes 66 A and a first surface 61A', and a bottom guiding
plate 61B having a plurality of bottom guiding holes 66B and
a second surface 61B'. A plurality of vertical probes is posi-
tioned between the upper guiding holes 66 A and the bottom
guiding holes 66B. The vertical probe shown in FIG. 6
includes atip end 64 A configured to contact the testing pad on
the semiconductor device wafer 63; a first connector end 64B
configured to contact a circuit board (not shown); and a buck-
ling section 67 configured to release the stress generated as
the probe contacts the device under test. Frequent bending of
the vertical probe is likely to generate metal fatigue and
shorten the service life of the vertical probe. Therefore, a
design departing from a vertical rigid body is necessary to
enhance the durability of the probe.

The probe head also includes four cantilever probes posi-
tioned at an edge of the upper and bottom guiding plates,
between the upper guiding holes 66 A and the bottom guiding
holes 66B. Each cantilever probe has a vertical body with a
second connector end 65B, and a cantilever part with a
skewed cantilever end 65A. An optical microscope 601 is
positioned to have a line of sight directed to the cantilever end
65A. An alignment process using a column of cantilever
probes can ensure that the probe head is squarely aligned with
the semiconductor device wafer 63 without any rotation in the
0 direction.

FIG. 7 illustrates a high-precision probing system 70 for
testing semiconductor devices according to another embodi-
ment of the present invention. In the present embodiment, the
detail of the probe head can refer to the embodiment
described in FIG. 6. The vertical probe shown in FIG. 7
includes a tip end 74 A, a first connector end 74B, and a spring
section 77 configured to release the stress generated as the
probe contacts the device under test. Frequent bending of the
vertical probe is likely to generate metal fatigue and shorten
the service life of the vertical probe. Therefore, a design
departing from a vertical rigid body is necessary to enhance
the durability of the probe.

FIG. 8 illustrates a high-precision probing system 80 for
testing semiconductor devices according to another embodi-
ment of the present invention. In the present embodiment, the
detail of the probe head can be understood by referring to the
embodiment described in FIG. 6. The vertical probe shown in
FIG. 8 includes a tip end 84 A, a first connector end 84B, and
a slot section 87 configured to release the stress generated as
the probe contacts the device under test. The slot section 87 on
the vertical probe comprises at least one slot or groove along
the azimuth direction on the linear body of the vertical probe.
Frequent bending of the vertical probe is likely to generate
metal fatigue and shorten the service life of the vertical probe.
Therefore, a design departing from a vertical rigid body is
necessary to enhance the durability of the probe.

FIG. 9 illustrates a high-precision probing system 90 for
testing semiconductor devices according to another embodi-
ment of the present invention. In the present embodiment, the
detail of the probe head can be understood by referring to the
embodiment described in FIG. 6. The vertical probe shown in
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FIG. 9 includes a tip end 94A, a first connector end 94B, and
an elastic section 97 configured to release the stress generated
as the probe contact the device under test. The elastic section
97 on the vertical probe includes a cylindrical housing,
wherein a spring with two ends is positioned in the housing.
One end of the spring is subjected to a connecting pin, and the
other end of the spring is subjected to a testing pin. For
example, a POGO pin can be used as an elastic vertical pin.
Frequent bending of the vertical probe is likely to generate
metal fatigue and shorten the service life of the vertical probe.
Therefore, a design departing from a vertical rigid body is
necessary to enhance the durability of the probe.

Although the present invention and its advantages have
been described in detail, it should be understood that various
changes, substitutions and alterations can be made herein
without departing from the spirit and scope of the invention as
defined by the appended claims. For example, many of the
processes discussed above can be implemented in different
methodologies and replaced by other processes, or a combi-
nation thereof.

Moreover, the scope of the present application is not
intended to be limited to the particular embodiments of the
process, machine, manufacture, composition of matter,
means, methods and steps described in the specification. As
one of ordinary skill in the art will readily appreciate from the
disclosure of the present invention, processes, machines,
manufacture, compositions of matter, means, methods, or
steps, presently existing or later to be developed, that perform
substantially the same function or achieve substantially the
same result as the corresponding embodiments described
herein may be utilized according to the present invention.
Accordingly, the appended claims are intended to include
within their scope such processes, machines, manufacture,
compositions of matter, means, methods, or steps.

What is claimed is:

1. A semiconductor probing apparatus, comprising:

a probe head, comprising:

a probe carrier, comprising a first surface, a second sur-
face opposite to the first surface, and a plurality of
guiding holes penetrating the first surface and the
second surface;

a plurality of vertical probes, each positioned in one of
the plurality of the guiding holes, wherein each verti-
cal probe comprises a tip end downwardly protruding
from the second surface and a first connector end
upwardly protruding from the first surface; and

at least one cantilever probe having a vertical body posi-
tioned in one of the plurality of the guiding holes,
wherein the at least one cantilever probe comprises a
skewed cantilever end protruding from the second
surface and a second connector end upwardly pro-
truding from the first surface;

wherein the cantilever probe is disposed adjacent to an
exterior edge of the probe carrier and the skewed
cantilever end extends laterally out from the exterior
edge of the probe carrier to make the skewed cantile-
ver end viewable from the first surface of the probe
carrier along a line of sight normal to the first surface
of the probe carrier.

2. The semiconductor probing apparatus of claim 1, further
comprising a supporter disposed on the second surface of the
probe head, wherein the skewed cantilever end is affixed to
the supporter by an epoxy resin.

3. The semiconductor probing apparatus of claim 1, further
comprising a transparent cover disposed on the second sur-
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face of the probe head, extending laterally out from the probe
head, and substantially covering the underlying cantilever
probe.

4. The semiconductor probing apparatus of claim 1,
wherein a shortest lateral distance between the cantilever
probe and the vertical probe is fixed and the distance corre-
sponds to the lateral distance between two testing pads of a
patterned wafer being tested.

5. The semiconductor probing apparatus of claim 4,
wherein the distance between two testing pads of a patterned
wafer comprises an integer multiple of the distance between
two adjacent testing pads.

6. The semiconductor probing apparatus of claim 1,
wherein a shortest lateral distance between the cantilever
probe and the vertical probe corresponds to the lateral dis-
tance between a testing pad and an alignment mark of a
patterned wafer being tested.

7. The semiconductor probing apparatus of claim 1,
wherein the vertical distance between the second surface of
the probe head and the tip of the cantilever probe is equal to or
greater than the vertical distance between the second surface
of'the probe head and the tip of the vertical probe.

8. The semiconductor probing apparatus of claim 1,
wherein the vertical probes are selected from the group con-
sisting of a pin with a buckling section, a pin with a spring
section, a pin with at least one slot, a POGO pin, and the
combination thereof.

9. The semiconductor probing apparatus of claim 1,
wherein the probe head comprises an upper guiding plate
having a plurality of upper guiding holes and a bottom guid-
ing plate having a plurality of bottom guiding holes, wherein
the plurality of vertical probes and the at least one cantilever
probe are disposed between the upper guiding holes of the
upper guiding plate and the bottom guiding holes of the
bottom guiding plate.

10. A semiconductor probing system, comprising:

a probe head, comprising:

a probe carrier, comprising a first surface, a second sur-
face opposite to the first surface, and a plurality of
guiding holes penetrating the first surface and the
second surface;

a plurality of vertical, each probes positioned in one of
the plurality of the guiding holes, wherein each verti-
cal probe comprises a tip end downwardly protruding
from the second surface and a first connector end
upwardly protruding from the first surface; and

at least one cantilever probe having a vertical body posi-
tioned in one of the plurality of guiding holes, wherein
the at least one cantilever probe comprises a skewed
cantilever end protruding from the second surface and
a second connector end upwardly protruding from the
first surface;

wherein the cantilever probe is disposed adjacent to an
exterior edge of the probe carrier and the skewed
cantilever end extends laterally out from the exterior
edge of the probe carrier to make the skewed cantile-
ver end viewable from the first surface of the probe
carrier along a line of sight normal to the first surface
of the probe carrier;

a circuit board positioned above the first surface of the
probe head and electrically connected to the connector
end of the vertical probes and the connector end of the
cantilever probe; and
an optical microscope configured to have a line of sight

directed to the skewed cantilever end of the cantilever
probe from the top of the semiconductor probing sys-
tem.
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11. The semiconductor probing system of claim 10, further
comprising a supporter disposed on the second surface of the
probe head, wherein the skewed cantilever end is affixed to
the supporter by an epoxy resin.

12. The semiconductor probing system of claim 10, further
comprising a transparent cover disposed on the second sur-
face of the probe head, extending laterally out from the probe
head, and substantially covering the underlying cantilever
probe.

13. The semiconductor probing system of claim 10,
wherein a shortest lateral distance between the cantilever
probe and the vertical probe is fixed and the distance corre-
sponds to the lateral distance between two testing pads of a
patterned wafer being tested.

14. The semiconductor probing system of claim 13,
wherein the distance between two testing pads of a patterned
wafer comprises an integer multiple of the distance between
two adjacent testing pads.

15. The semiconductor probing system of claim 10,
wherein a shortest lateral distance between the cantilever
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probe and the vertical probe corresponds to the lateral dis-
tance between testing pads and an alignment mark of a pat-
terned wafer being tested.

16. The semiconductor probing system of claim 10,
wherein the vertical distance between the second surface of
the probe head and the tip of the cantilever probe is equal to or
greater than the vertical distance between the second surface
of'the probe head and the tip of the vertical probe.

17. The semiconductor probing system of claim 10,
wherein the vertical probes are selected from the group con-
sisting of a pin with a buckling section, a pin with a spring
section, a pin with at least one slot, a POGO pin, and the
combination thereof.

18. The semiconductor probing system of claim 10,
wherein the probe head comprises an upper guiding plate
having a plurality of upper guiding holes and a bottom guid-
ing plate having a plurality of bottom guiding holes, wherein
the plurality of vertical probes and the at least one cantilever
probe are disposed between the upper guiding holes of the
upper guiding plate and the bottom guiding holes of the
bottom guiding plate.
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